Development of a repeated-dose liver micronucleus assay using adult rats: an investigation of diethylnitrosamine and 2,4-diaminotoluene.
Various liver micronucleus assay methods, such as those involving partial hepatectomy, treatment with mitogens, and the use of juvenile animals, have been developed. These assays have been proven to be of high sensitivity and specificity to predict hepatocarcinogenicity of compounds that cannot be detected by bone marrow micronucleus assays. On the contrary, the existing assays have only been evaluated for their use in detecting micronucleus induction in the settings of relatively short-term cell proliferation. However, the integration of in vivo genotoxicity endpoints into routine toxicity studies is increasingly desired from the viewpoint of animal welfare to reduce the number of animals used. In the present study, the rodent hepatocarcinogens diethylnitrosamine (DEN) and 2,4-diaminotoluene (2,4-DAT) were repeatedly administered orally to male Crl:CD (SD) rats (6 weeks old at the beginning of administration) for 5, 14, and 28 days, and changes in the frequency of hepatocytes with micronuclei in liver tissues that had undergone no artificial treatment to accelerate cell proliferation were evaluated. At the same time, a new method of hepatocyte isolation involving the treatment of a portion of the liver with collagenase in a centrifuge tube, without the use of in situ perfusion, was established. The induction of micronucleated hepatocytes was achieved after the repeated administration of DEN for 5 days or longer and of 2,4-DAT for 14 days or longer. Micronucleus frequencies were increased depending on the number of administrations, indicating that micronucleated hepatocytes had possibly remained for a long period of time and accumulated additively. It therefore appears that even in adult rat liver with low mitotic activity, a repeated-dose of a chemical substance for 14 days or longer enables the detection of micronucleus induction. In addition, the establishment of a method to isolate hepatocytes without perfusion using only a part of the liver enables the integration of liver micronucleus assays into general toxicity studies.